Introduction
Solar heating is the most potential solar thermal utilization technology after solar heating the water, it should be popularized in the future. With the state has increased the use of renewable energy, and unveiled preferential policies, solar heating technology has an extensive application prospect [1] . As regards the present situation, there is a wide range of markets for solar energy in our country, but correlation study is still lacking, the lack of relevant data, so the experimental build a solar-assisted heating bench, finishing the test data, provided the basis for data for the practical application of solar-assisted heating engineering.
At present, the terminal device for most of the solar heating system are used radiant floor heating, however, terminal devices of most of the existing residential buildings are radiators, so this paper studies solar assisted radiator heating system. ature t 5
Experimental Data and Analysis without Auxiliary Heating Equipment
, wind speed v, solar radiation intensity. Heating system as illustrated below.
Experimental Data and Analysis
There are two cases of the experiment: one for fine weather, sunny, without opening the auxiliary heating device will be able to meet the basic needs of the interior; Another situation is the rainy weather, lacking of intensity of solar radiation, the need to open the auxiliary heating equipment to meet the basic needs of the interior. Now analysis the test data results of both cases.
Experimental results and analysis are as follows Figure 2 shows contrast curves of the indoor temperature of the heating room, indoor temperature of the nonheating room and outdoor air temperature. Table 1 lists the peak point on the curve. From above, it can be seen that the trend of the indoor and outdoor temperature is substantially same. The average temperature of the heating room is 22..23℃, and the average temperature of the non-heating room is 18.52℃. The average temperature of the heating room is higher than the non-heating room 1.1℃ ~ 5.7℃. Figure 3 shows contrast curves of the radiator supply and return water temperature and heating load. Table 2 shows the supply and return water temperature on the curve, the peak point of heating load. The loading heat Q is calculated after measured system flow rate.
(1)
According to the formula (1) the loading heat of radiator is calculated. We can educe that the trend of the radiator supply and return water temperature is broadly similar. The average temperature difference of the radiator supply and return water temperature is 7℃ ~10℃. Figure 4 shows the contrast curves of the radiator supply and return water temperature and solar radiation intensity. Table 1 lists the maximum value of solar radiation intensity and radiator supply and return water temperature. This shows that the trend of the radiator supply and return water temperature and solar radiation intensity is broadly consistent. The peak of the radiator supply and return water temperature delay compared to the intensity of solar radiation, which is caused due to the regenerative properties of the water tank. Figure 5 shows comparison graph of the indoor and outdoor temperature, loading heat. Table 4 lists the maximum worth of indoor temperature of the heating room, indoor temperature of the non-heating room, outdoor air temperature and the loading heat of the heating room. This shows that when the outdoor temperature is high, the room temperature and loading heat to obtain the maximum. 
Experimental Data and Analysis with
Auxiliary Heating Equipment Figure 6 shows the contrast curve of the radiator supply and return water temperature and heating load when opening the electric heater. Opened the electric heater at 8:00, closed it after one hour. It reached a small peak of the radiator supply and return water temperature and heating load at 9:00.After that it operated independently rely on solar radiation .Opened the electric heater auxiliary heating again at 15:00 pm, closed it after one hour. It reached a small peak again at 16:00, but with the electric heater was turned off, all the value were gradually reduced. The value all showed in Table 5 . Figure 7 shows comparison chart of radiator supply and return water temperature and solar radiation intensity when opening the electric heater. Table 6 shows the value of each point. Opened the electric heater at 8:00, closed it after one hour. The solar radiation was strongest and radiator supply and return water temperature reached the maximum value at 11:20. With the intensity of solar radiation, the supply and return water temperature gradually weakened, Turned on the electric heater again for one hour at 15:00. Thus, the radiator supply and return water temperature is controlled by the intensity of solar radiation. Figure 8 shows comparison chart of the indoor and outdoor temperature and heating load when opening the electric heater. Table 7 respectively lists the value of each point. From the graph can be seen, opening the electric heater can increased significantly the room temperature and the heating load, the temperature can improve an average of 1℃ ~ 2℃. This shows, the effect of the solar-assisted heating system is common decision by the solar radiation intensity and the outdoor temperature
Energy Saving Quantity of the Solar-assisted Heating System
Take 40% solar fraction, the number of heating period in Changchun is 170 days, heating load of The room is 3480 W. Thus the heating load for one day is 3480 × 24/1000 = 83.52 Kwh = 300.67 MJ. Thus the total energy saving quantity is Q = 40% × 170 × 300.67 = 20445.56 MJ = 4891 Mcal. The heat of the definition of standard coal in China is 7000 kcal/kg (7 Mcal/kg). Therefore a heating season can save standard coal: 698 kg. There will be a huge contribution to energy conservation.
Conclusions
By the above experiments and the collation of data, we can see that the use of solar-assisted heating in Changchun is feasible and have a certain effect. The solar collector area of the experimental system is 3.83 m 2 , the room area is 58 m 2 ,in the case of Changchun region sunshine, the rise of the room temperature can reach 4℃, and thus see, in energy-efficient buildings 1 m 2 solar collectors as an auxiliary heating can heat 15 m 2 room.
Through the experiment, conclusions are drawn as follows:
1) Solar-assisted heating can meet the temperature requirements of room, the average temperature of the heating room reaches 22℃ on average higher than nonheating room 4℃
2) The operating results of the solar-assisted heating system by the solar radiation, the outdoor temperature as so on. The system supply and return temperature difference maintain in 7℃.
3) In energy-efficient buildings, the proportion of solar collector area and room area is1:15. 4) Changchun area belongs to the area of solar energy resources are abundant, solar heating is both environmentally friendly and energy conservation, research should be focused.
